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Abstract: This study investigated the long-term degradation behavior of nylon 6 and poly(butylene succinate) (PBS) fil-
aments in artificial and natural seawater. FE-SEM analysis showed no significant surface erosion in nylon 6, whereas PBS
exhibited clear surface degradation under both conditions. Molecular weight and mechanical properties of PBS progres-
sively decreased during immersion, with a faster initial degradation observed in natural seawater. This difference was
attributed to indigenous microbial communities actively participating in PBS degradation from the beginning, while in
artificial seawater, hydrolysis dominated initially and microbial activity accelerated only after colonization. These results
demonstrate that differences in initial microbial distribution strongly influence the rate and mechanism of polymer deg-
radation, providing valuable insights into the environmental fate of biodegradable polymers in marine ecosystems.
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Figure 2. Molecular-weight changes of the nylon 6 and PBS sam-
ples during degradation: (a) nylon 6; (b) PBS.
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Figure 3. Stress-Strain curves of (a) nylon 6; (b) PBS filaments; (c) tensile strength; (d) elongation at break; (e) Young’s modulus; (f) tough-

ness of nylon 6 and PBS filaments following degradation.
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Table 1. Tensile Properties of Nylon 6 and PBS Filaments Under Biodegradation Conditions in Artificial Seawater (AS) and Natural

Seawater (NS) for Different Periods

Sample Type

Time (months) Tensile strength (MPa) Elongation at break (%) Tensile modulus (MPa) Toughness (MPa)

- 0 613.9+17.8 24.0£2.3 23.9+0.3 8458.7£563.5

1 605.6+16.2 22.1+2.1 27.8+2.8 8253.6+£673.4

AS 6 584.1+£18.4 233+2.3 28.8+2.7 7660.3+£378.5

Nylon 12 597.9+17.1 21.7%£1.3 23.9+0.3 8458.7+£563.5
1 606.3£13.6 22.6£2.0 25724 8709.8+£616.8

NS 6 598.6+21.1 25.5%2.0 30.6%1.3 8355.9+707.3

12 601.2+£9.3 21.5£0.9 34.5+4.3 6997.0£717.6

- 0 382.0+11.7 37.6+4.0 245+04 10015.1+403.6

1 367.7+£13.5 36.4+3.9 25.1+1.2 8899.2+760.2

AS 6 341.9+10.6 341433 25.8+0.2 7998.7+£423.3

PBS 12 293.2+5.5 21.0+1.5 31.7+1.5 3918.2+£689.9
1 353.1+164 36.1+4.7 24114 8986.2+888.0

NS 6 289.6+£8.4 20.7+2.0 24.6+0.5 4015.1+214.7

12 270.4+8.8 15.4+0.9 324+14 2216.5+191.0
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